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[57J Abstract: 




PURPOSE: To produce L-isoleucine or L-valine in high efficiency by using a gene 


originated from coryneform bacteria and coding acetohydroxy acid isomeroreductase. 


CONSTITUTION: A gene coding acetohydroxy acid isomeroreductase and consisting of 


1014 base pairs coding 338 amino acids is separated from Brevibacterium flavum MJ- 


233 and introduced into the same kind of coryneform bacteria. L- isoleucine or L- 


valine can be produced in high efficiency from a new viewpoint by using the 


transformed coryneform bacteria. 
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[ftfff&jfcOteffl] 7* J* ( Brevibacterium f lavu 

a !) *SJW4*07t t Kn *->8>f m) M J - 2 3 3"C*>S»**1 &«Oltf5^DN A e 





!> *A - y 










ATGGCTATTG 


AACTGCTTTA 


TGATGCTGAC 


gctgacctct 


CCTTGATCCA 


GGGCOGTAAG 


60 


GTTGCCATCG 


TTGGCTACGG 


CTCCCAGGGC 


CACGCACACT 


CCCAGAACCT 


CCGCGATTCT 


120 


GCCGTTCAGG 


TTGTCATTGG 


TCTGCGCGAG 


GGCTCCAAGT 


CCGCAGAGAA 


GGCAAAGGAA 


180 


GCAGGCTTCG 


AAGTCAAGAC 


CACCGCTGAG 


GCTGCAGCTT 


GGGCTGACGT 


CATCATGCTC 


240 


CTGGCTCCAG 


ACACCTCCCA 


GGCAGAAATC 


TTCACCAACG 


ACATCGAGCC 


AAACCTGAAC 


300 


GCAGGCGACG 


CACTGCTGTT 


CGGCCACGGC 


CTGAACATTC 


ACTTCGACCT 


GATCAAGCCA 


360 


GCTGACGACA 


TCATCGTTGG 


CATGGTTGCG 


CCAAAGGGCC 


CAGGCCACTT 


GGTTCGCCGT 


420 


CAGTTCGTTG 


ATGGCAAGGG 


TGTTCCTTGC 


CTCATCGCAG 


TCGACCAGGA 


CCCAACCGGA 


480 


ACCGCACAGG 


CTCTGACCCT 


GTCCTACGCA 


GCAGCAATCG 


GTGGCGCACG 


CGCAGGCGTT 


540 


ATCCCAACCA 


CCTTCGAAGC 


TGAGACCGTC 


ACOGACCTCT 


TCGGCGAGCA 


GGCTGTTCTC 


600 


TGCGGTGGCA 


CCGAGGAACT 


GGTCAAGGTT 


GGCTTCGAGG 


TTCTCACOGA 


AGCTGGCTAC 


660 


GAGCCAGAGA 


TGGCATACTT 


CGAGGTTCTT 


CACGAGCTCA 


AGCTCATCGT 


TGACCTCATG 


720 


TTCGAAGGTG 


GCATCAGCAA 


CATGAACTAC 


TCTGTTTCTG 


ACACCGCTGA 


GTTCGGTGGC 


780 


TACCTCTCCG 


GCCCACGCGT 


CATCGATGCA 


GACACCAAGT 


CCCGCATGAA 


GGACATCCTG 


840 


ACCGATATCC 


AGGACGGCAC 


CTTCA(XAAG 


CGCCTCATCG 


CAAACGTTGA 


GAACGGCAAC 


900 


ACCGAGCTTG 


AGGGTCTTCG 


TGCTTCCTAC 


AACAACCACC 


CAATCGAGGA 


GACCGGGGCT 


960 


AAGCTCCGCG 


ACCTCATGAG 


CTGGGTCAAG 


GTTGACGCTC 


GCGCAGAAAC 


CGCTTAA 1017 



a-KtilfefDNA, 

Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 

15 10 15 

Gin Gly Arg Lys Val Ala He Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 

35 40 45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 

50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val lie Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu He Phe Thr Asn Asp He Glu 

85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 

100 105 110 

He His Phe Asp Leu He Lys Pro Ala Asp Asp He He Val Gly Met 

115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 

130 135 140 

Gly Lys Gly Val Pro Cys Leu lie Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala lie Gly Gly Ala 

165 170 175 

Arg Ala Gly Val He Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 

180 185 190 

Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 

195 200 205 

Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 
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210 215 
Ala Tyr Phe Glu Val Leu His Glu 
225 230 
Phe Glu Gly Gly lie Ser Asn Met 
245 

Glu Phe Gly Gly Tyr Leu Ser Gly 
260 

Lys Ser Arg Met Lys Asp lie Leu 
275 280 
Thr Lys Arg Leu lie Ala Asn Val 

290 295 
Gly Leu Arg Ala Ser Tyr Asn Asn 
305 310 
Lys Leu Arg Asp Leu Met Ser Trp 
325 

Thr Ala 

[Eft** 5 1 fft*igl -4<0^i**t*»fclB*<oa^ 

m&m e ] eft**! i - 4 ®t vffeftiicfeftofte? 
DNAt = »*wmp*vmtmnmm*m*mts&- 

[MM 7] B!W6tt««l^7^S KT»K 

[MMOWMftlUHl 
[000 1] 

[■s±o«wi5m] *j8w». ay*a!iBMA*^7 

thtKo^i/^y^pu^^-f (e. c. 1. 
1. 1. 86) ta-Kt««fFDNA, MW* 

=»y-*si*0®<cB§-rso 

[0002] 

(E. C. 1. 1. 1. 86) 4 yvJisyJBlXf 

✓<y ><D£<&tiLmfc?<r>— r>± tr, x-is*- y 

! J ( Escherichia c o 1 i ) lC;fc3^TJ:< 

£*S*MJ— (Journal of Biologi 
cal Chemistry) 261, 2441-24 
50, 1 98 6) v -tOftUdk. v^^y^r-f^ (jS 
ynechocystis s p. ) ^^feiUs^ (^-r 
— +fr ■ • /<?TV*viS— (Journal o 
f Bacteriology) 174, 7910-7 
9 1 8, 1 99 2) , 7^ • y*y-4X (_L 

actococcus 1 a c t i s ) ^JfcjUH-?- (v^ 
-T— ^/U . . /^rjltni/- ( J o u r n a 1 
of Bacteriology) 174, 6 5 8 0 — 
6589, 1992). V * *!)v?r<<— (R 

hi z o b i u m me 1 i 1 o t i ) tf^iSfe^ (t* 



220 

Leu Lys Leu lie Val Asp Leu Met 
235 240 
Asn Tyr Ser Val Ser Asp Thr Ala 

250 255 
Pro Arg Val lie Asp Ala Asp Thr 
265 270 
Thr Asp lie Gin Asp Gly Thr Phe 
285 

Glu Asn Gly Asn Thr Glu Leu Glu 
300 

His Pro lie Glu Glu Thr Gly Ala 
315 320 
Val Lys Val Asp Ala Arg Ala Glu 
330 335 

■Y— -Jvl" • /^7ytni;- (J o u r n a 1 
of Bacteriology) 173, 7 7 5 6- 
7764, 1991), ty^n^t^ • tU^x 

(Saccha romyces cerevisia 
e) \"< • Ti/y K • y -9— J- 

(Nucleic Acid Res search) 1 
4. 96 3 1 -9 6 5 1, 1 98 6) , ^ftf7-^ 
Uy-tT (S p i n a c i a o 1 e r a c e a ) 
Sfc^ U<4 *>r$l3A> • ^-r — -tAr (B i o c h em 
iacl Journal) 277, 496-47 5, 
19 9 1) ©-**»***fc*ilTVVa. . La>L*# 

tKnf>^y^PW^ (E. C. 1. 1. 

1.86) itGHPo-&flligt;:ov*T, KX<n&&mK 

[0 0 0 3] 

f (E. C. 1. 1. 1. 86) *r=»-Ki-*atGrM: 

wt u ®&&*z®m-ehz => y ^§[»«{c«a u 

y p 4 ^>X\t L -/< y r <t -Cfc * 0 

[0 00 4 J 

< fsmmR*&ttf&^ 3 y ^sai&fcs, 

#<fc *) r± h e Ko^y^ y * d uy* ifxtfc^ 

a>< uc, *&9Jic £frti y ( i ) ay *siffl8i&5fc 
cor* h t ko*vbm' y> p K-t 

iiie^DNA, (2) »*£-*DNA#$A£ix*: 

tm^fy * * h\ ( 3 ) gala*** ^ 7 * s b-cmn 
[ooo5] £kt % *Jtwiz<>i,*T£b^t$itoiz®.m-r 

6o *&w<r> ty-t ht Ko^^y^n^^^- 
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-tf^n-KI-fciSfc^DNAj *li2-T-fet— 2-fc 
Kn#->B«^6 2 f 3-^fc Kp*V- 3-^?vW£ 

fc>*>Tirhfc Ka^K^y^n^^^ (E. 
C. 1. 1. 8 6) tra-K-rftftfi&DNAtftttT 

10 0 0 6] T1r hfc Kp*->BK V**V¥9 9-~ £ 

f!)^*77/U ( Brevi bac ter ium 
f I a v um ) MJ-233 (FERM BP- 1 4 9 
7) iD<t^(D^^^fiJJc^$H<5o 

[ooo7] cne><D»»aR»^«ij6^ AmKimsrtr 

V?Jx-yys<AMJ-23 3 (FERM BP-14 
9 7) (*<Dftfe*±|c#aEU r^ftfe*«raS*«flR 

[00 0 8] &*f> ^H?^f !l ?A • 77/<AMJ 
- 2 3 3tt^*^bM^DNA^t5, CO 
^^DNA«:a^^J®»ig. MtfBg 1 11 
EcoRI £^T$fcfc#DNA££±K##^*o # 
^ft5DNA^K*£¥ffi*ffi*M0L *J»Btlc:fettS3B 
^f*-^ Wi«pKK2 33-3 (^r^'>T 
SI) C»At> C^^»t7tH:Kn^ 



scherichia colt ) ME 8 3 1 5 [@ A 

isc*w*Bf, m&nm&Mktmft*i'9- ;?4i 
i. »MR=*m«ni 1 1 i&m *»flnE*u m 

^^tl^^Ste^^^y^^^ KDNA£8ltt}U M 
- 77^AMJ-2 3 3fcffefeftfc*OA»rtt£ft 

[0009] t>>< LxnbtiZAmKzzbicm^tzM 
*r«wru mbtiZDNA&K& % xmm 

[0 0 10] ^ft*^Stl£ife#.fc'):7'7** KDNA 
^H^/^7 i ; • 77/UMJ-2 3 3#&fe#& 

&?>A»rK-&$fcig- fr^-fac 
UT#bn5A»rK-o-o^ ilE^u-e^^y £a 
• 77AAMJ-2 3 3^C0ffefe^DNA$r$iJlS»|ftE 

^Bgl II TtyWr-rZZtlcX^T'&btiZXZZ 
#»2. 1 k b^DNAttf/1-£^tf£r<b#-C£<5 0 
[OOllJ :^2. lkb^Ttht Kd^>^ 
y * p £ Ki-6«fe^*4trDN A®r 

[00 12] 
[&l] 



ggjlg*£j (kb) 



P V u I I 


1 


1. 


5 5 


0. 


5 5 


Sail 


2 


0. 


9 5 


0. 


6 5 0.5 


EcoRV 


1 


1 . 


1 


1 . 


0 


S t u I 


1 


1 . 


8 


0. 


3 


Dr a I 


1 


1. 


4 


0. 


7 



[0 0 13] *W«B»fc*iV^T, flsgPKfi*i&lc<t:$ 

R*IO*ttlC« t M %T # n - ;* y A<«*UMMs «fc 5 

I*. x^ytT • ny<D7^^77-^ (X p h a 
g e) ODNA£#JlE&*i&H j n d in-eSJBrLTl^ 
ix2>#^JkgE*P <o D N A fcrtfw [s]-7;tf p — ^ >7VKfcT 



T • 3 Vmyyj • *-y9 7. 1 7 477-i/ U x 1 7 
4 phage) ODNA«|l||Hae IHT^»f 

Lr^^>tL^»^fl:H^DNA»r>t^-4fyr^ y 
§I»fDNA»r^X<±^y^^ K<o^DNAJ8r^^ 
m^#^^S[LT^«)-5 0 4*>, #DNA^ 
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[0 0 15J ±l5Lfc^utr^^xl? <)J±-?7 

s<J*M J - 2 3 3 ^fe*DNA$:MB^E coR 
K Bgl II lefcoTWW+ac kt£*>nbilZ>*: 
#£tfS#)2. 1 k bWDNAWCoi^Xli, Z<om& 
mW&zTyx* KpUC 1 1 8&tf/£*:ttpUC 1 1 

9 (^«^®o ^/fl^a^a***'** u*<? mmm 

(dideoxy chain terminatio 
n Sanger, F. et. a 1 . , Proc. N 
a t I . Acad. Sc I. USA, 7 4 , p 5 4 6 
3, 1 9 7 7) IC4 3. rod:} 

KLTifc3£Lfc±&jft2. 1 k bODNABrtf^&gge 

[0 0 1 6 J .bgBLfc, «een«<0£^|*-» : 1 

-y y/ n u^^r— tf«r=i- K-raae^^tfDNA 

■Mm. ^«503y*SiNBBJfefe*DNA^€>»K*n 
XffT^^^ K • /Wt^f AXtt$}3 9 4DNA/ 

[oo i 71 WE©jto<^nr/<^fi! *a • ^ 

7/<AM J - 2 3 3 ^SfefettDN Aa>e>E^£H-5*$B 
$<DDNA»r>m* r-fehtKo^^yyni/^ 

•tftr=»— K-raae^«r«tfDNAW^k:fi«*li6 1 

[0 0 1 8! £il±lC»»Ufc*:*SAS|&2. lkb<DD 
N A»f>tcO©jffi»^^|&f^Jfe®$r(a 1 IC^fo #$89!£> 
Tir h t Kd y * a t> K"t*3 

3t«^**tfDNAWM- (Afcrtf) 14. M^teZfvXH 

Kp yy o *>*9 9— tfoxjSABnBiseiBKA 
[0 0 19] ««fl)rtht Ko^>K^y^ 



[002 0] *&^tf> A*M-«r»A"f S C #-0£ 6 % 

-2101 84^^iC^«fc0^7^^ KpCRY3 
0 ;^W?2-2 76 57 5^«Ke*a>:/7* S K 
pCRY2K p CRY2KE, pCRY2KX, P C 
RY3K pCRY3KEM P CRY3KX; W 
1-1 9 1 6 8 6^*C»lt<D^7^U # pCRY2 
MpCRY3 ;»WBg5 8-6 7 6 7 9*£«ICKtt 
(0 p AM 3 3 0 ; #§BBB5 8-7 7 8 9 5 *H**R|C|B« 
<DpHMl 5 1 9 ;^fWB85 8 - 1 9 2 9 0 0«£«K. 
fc«t*>pAJ 6 5 5, pAJ 6 1 lMpAJ 1 8 4 

4 ;4MW&5 7-1 34 500^K8E«(DpCGl 
MBB58-3 5 1 9 7^«{Cfd«C0pCG2 ; ft&flBg 

5 7-1 8 3 7 99^£«iCia*<DpCG4&tfpCG 

[ 0 0 2 1 ] *Tt> 3 5 ^fifMeoS^* * 

©^K, ^ttf^^; KPCRY30, P CR 
Y2K pCRY2KE, pCRY2KE. pCRY2 
KX. pCRY31, pCRY 3KE&tfpCRY 3K 

[0 0 2 2] ±E^9*5 Y<<t9— pCRY3 0£S5 

X ( Brevi bacterium s t a t i on i 
_s_) 1F012144 (PERM BP-2 5 1 5) *> 
h?7*\ Kp BY 5 0 3 C(D^7^^ K<nMCo 
lr^TI44MI¥l -9 5 7 8 5 DNA« 
U W»»*Xho 1T****S*6|4. 0kb^7^ 
5 K<o«Hfi««ffi4r^55tfi^**tfDNA»rM- <£Jt 
T:M tf?:tm. ) frusta 

U MISUSE coR I^OTp n I 

2. l k b^7^^; Ktf>SCftttflk«rtq^aifiHF-«r« 

trDNA«# (jure*,* rscflswgtj 

fc^o ) «r^0mr<, C*tP>^WWr^^^^^ Kp H 
SG 29 8 (SiBigK) (DEc oR K Kpn I 

r/s a i lWtttcift^iitpwi:^j:9, ^7^^ K-<^ 
^- P CRY30«r1WSt5r<!:m5o 
(0 0 2 31 ftiC, ±12^^ K^<^^-^05*»W 

ifcttlS^r^-DNAWff&TICDNA 
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[0 0 2 41 -fy*^ KpCRY3 0^*»A»r 
KtomXl*. y7^U*pCRY30?:W^Eco 

DU^*-i?£^-K^6&e^£^trDNARfrtf 
(A»rtf) iSrDNAy^' If-Cii^^-fri- irlci V'ff 

KpCRY30- I R£^£Lfco ^9^5KpCRY 
3 0- I ROf^rt*«fe<0»«BI-o^-Ctt. «3BH*«"C 

[0025] d*< L-ci&rtSH-ar-fe ht Kn^>ge>r 
y >t p ^^^^^^ Ki-a*e-?*£tf=* y *a 

^^LTfl. =>9*&JHL MX-tf^UKV^^y ?A 
•77^Mj-2 3 3 (FERM BP-149 
7) , ^UlT/^ry *A • 77/^MJ - 2 3 3-A 
B-41 (FERM BP— 1 4 98) » 
y £A • 77/UM J -2 3 3-ABT- 1 1 (FER 
M BP-1 50 0) , yi/^^fyDA- 77/^ 
MJ - 2 3 3-ABD-2 I (FERM BP-149 
9) «4ti*trt>*i*, 

[0 0 2 6] fcfc. JtlfiOFERM BP-1 4980 
IWIiVFERM - BP^l 4 9 7 IT 
DL-a-7; S *Hi«tt«r8l«iWliW'^$*lfc*^ >> 
-A'JHfctt*£4fe-C*>* (flr<£B85 9-28398 
^3-4«l^fl8) o FERM BP - 1 5 00 

<D®|*tiU FERM BP-H9 70l^I»tl 

fcL-a-r^/8Kh7^7$ 

VhZ> («rWBS6 2-5 1 9 9 8#£tlMtffi) ♦ £ <b 
fc, FERM BP- 1 4 9 9 C0|§tt«L F E RMB P- 
1 4 9 7<nmW*imt UD-a-7;ySll«l7r; 
fefKflH4aEH«cT?*>-5 («MB86 1 - 1 7 7 9 9 3 

[0027] wtv^oisft^coteic, yu^7y>) 

A • T y^-T^^ ( Brevibacterium 
a mm on i agenes ) ATCC687 1, Wi A 
TCC1 3 7 4 5, ISJATCC13746 ; / l^W 
r!l!>A 'T^y^^A ( Brevibacter i u 
m divaricatum ) ATCC14020 ;^ 
UfcX^y £A • h7T~ * >^A ( Brevi 
bacter i uml actofermentum ) A 
TCC 1 3 8 6 9; ^J/^^D - ^/U^S^A 
(Corynebac ter ium glutamic 
urn) ATCC3 1 8 3 1 ««r«£*£4fcfc LXfflt^ 



[00 2 8] SiHT^H^/^fy^. 7 

7^AMJ-2 3 363feOffi^ffi^^^, *SSfc# 
Gtfri-S:^*^ KpBY5 0 2 (ft0P86 3-3 6 7 

8 7«^fR*ffi) 

*>Sm\ *<o*5fc»friaj:. 9 K 

pBY50 2&l&lx1rZ>Zk&M*L\\ *<0&?te7 
7^; KpBY5 0 2^*i-5*&^LT«:, 09* 

(B a c t . Rev. , 3 6 , p. 3 6 l — 4 0 5 (l 

9 7 2) #$l) 0 ±.U7y*% KpBYSO 2 £A&tt 

[0 0 2 9] tli/HT/^fy £A • 7 7/UMJ- 

2 3 3cD^w^^±i-fa*l-^»«^r^ y 

V^<»£:0. 2-50/1 g/ml) t)U<ll^5 L ^ 
!^A^n^K(»S:0. 

W&JM:. 1ml ^«9^1 0S9f&lc^<SJ:9^«[|iL, 

*<r«r^±icia*L*ASb» l^2 4^TO3 5t;-e» 

»2B**-r5. Hiit/tnD^P)^14i:/7 
^; KMkW«ff«rf?t\ KpBYSO 

by 5 o ztm^f^-f^^/^^y- y *a • y?'<j* 

MJ-2 3 3W«f)tl5o 
[00 30] JiB«*«±«f<0#iCttlft^y 9 * ^ Kfc 

in, N. M. and Hanawalt, P. C. , 
Journal of Bacteriology, ]^ 
7 0 , 2796 (19 8 8) ; 1 to, K. , N i s h 
ida, T. and Izaki. K. , Agricu 
ltural and Biological Che 
mistry, 5 2 , 2 9 3 (1 9 8 8) ^<DXW<\Z.^L 

(Sa lob, Y, e t a 1. , Journal o 
f Industrial Microbiolog 
y. _5. 1 5 9 (1 9 9 0) #ffi) "f5 C 1 * 9*7 9 

[oo3i] ±ieo^-efl$««i»Lr^e>n^r-fe: h 
t Ka^>si>fy^o^^- y 

*H*ffl®, WxtfyWKV^^y £A - 75/UMJ - 

>m-*m* y v a. v y ^a. 
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[0032] &#n. mn. aftjRft 
5X;tom&-cff*>zkt*'?zz. «*^pHii5- 

10. #*b< 1*7- 8 £tf-C#\ tg#* 

<0 p H^£tt6*XH:7Vi'# y frgftp LXft oZktfXZ 

«f*a*i-7 0Rifc+srt*S"Ct, *»RiHtt3B 

[0 0 3 3] ^©J:5lCLT»€>^5*at«5d^«-<r» 
L -/< y >±^SJ^I-i$ffl*r 5 r i: #"0* 

[0 0 3 4] U^LX**W(C«x.«f, ±IS*&#gr#X 
*tS*ttRl»tfcTil*B6S*T L y p>f 

e*>»*»8tt* «#ft2 0-ft4 ot;, #*L<f*ft 

-■2 5 -ft rsxmmmPrWTz t*m 

[0035] *«KiS«+l!:«fc6P"t-5c^^-eSrS«* 

[0 0 3 6] L*LT*»Wfc«;ltf, (1) ±iS#*t 

£ mm*** > l * t ^*tts«:»+ ic r 

IWRKJS L ->T y d 4 V> tr^A« L tf> 6 r. t & 

wtnL-ryn^^iaijEfe, (2) ±ib#& 



***i-6^ttRJS«*lct**Stt:$*T L-v<y y 
L«>£ r £ frtttR £ +6 L -/< y >©JKS«6^ 

[0037] ±Btfc, **wfc«5*ttRitartt, if 

tf-^vSrSRftlc** LftV^S VMS y Vfi&* fctt F 

©Jftictiu 6*s^**. ^h>, a-^x-r-^y^ 

^ti^tm, as»»fcLTMu y 
vat-*** y •> a, y ys$i*^* y w*?*' 
«»^>^fy, mmmzmTFtzzktf'? 

2 nsi±m& vxm v r. k ^-c* 

[0 0 3 8] L->fyD^^Xrt:L-/< 

£&<Z>£:fc : (NH 4 ) 2 S0 4 2g/l ; K 

H 2 P0 4 0. 5g/l ;K 2 HP0 4 0. 5g/l ; 
MgS0 4 -7H 2 0 0. 5g/l ;FeS0 4 «7 
H 2 O 20ppm;MnSO 4 • 4-6H 2 O 20 
Ppm^tipH7. 6 0*««. 

[0039] wwoL--fyD>fs/yxttL-^yy 
Stiffed* v >r«« ffjieo £ 5 IC UT gs« $ tlfc 

% (wt/vo l) , »*L<li2-20% (wt/v 

sot:, &tiL<nm3o^ito4ox:<Dm&vm%mi 
o -ft 7 2 tirmn o c t A5-c t s 0 

[0040] ^Wicft H-^yo^ 

e>tt L ->f y n >( ^ >&±f& $ fi z>„ 
[0 04 1] L-^yu^^mm^^X(D s 

if* zk&xz 6 0 *ffiL^+iommmt*<Dm& 

Mt, ii«0. 1-2 0% (wt/vol) ©Mttlt 
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#9 pAVOr/ujryftjMMI ; ^A^A^OT/i^ 
[0 0 4 21 ^WiC^9L-/^y ^CDKiffclC 

siear^^si— ^Mtt, a*o. i^ 5 . 0 ®s 

|0 0 4 3J ^< LT«a**t<5L--f yo^^XM; 
Witt. S#fife*<D*te^igl: 

[0 0 4 4] 

h fc Kn^r^ p Iftrn— K-f &Bfi 

?«r*trDNA0M- (Afcrtf) cD*n-v<fc 
"[ 0 0T5 1 " "(AT g^ggggyggSj J 
-2 3 3<P£DNACP|ftffl 

¥£7*JMBAJ&i6 (M:M2g % (HNJ 2 SO 
4 7g, K 2 HPO 4 0. 5 g> KH 2 P0 4 0. 5 
g, MgS0 4 0. 5g. FeS0 4 • 7H 2 06m 
g, MnS0 4 4-6H 2 O 6mg, &&=z*X2. 

^2oom> ^a-7 2 0g, *©*i y ^ h 

-2 3 3 (PERM BP-H97) MlWXIItt 
MS Tift* U IS#£fta6fco H^IMlOms 
/m I «I$l:y /f-A^Ol OmM NaCl- 
20mMhM»»i (pH8. 0) - ImM EDT 
A-2Na^l5ml KtefflL/to ftlC/Drt^ 
K£. ftttafttfl 00^1 g/m 1 lZ.tzZ>£i\zmQ 

u 3 7tti ^ra^aau^o £ e>ic kxva^sb*^- h 

*/-A^/^oi3*/uA«»4rW)DU m&xio#m 

**-*A»(cMLfc«. (5, 00 ox 

g. 2 0#Nk 1 0-1 2<C) U ±fllB££r»ltU 

3?2 7*73* K 



/HlWflBfcfiPfiE-*- ZDNAZJfvXWxmt k*). 7 0 

(ClOmMhy^gW (pH7. 5) -ImM ED 
TA • 2Na*gffi5m 1 £*P;L, 4tnMft»BU » 

[0 04 6] (B) «B»x.»Q<d» 

±ie (a) ^T^fc^utv^T-y • 77/UM j 

- 2 3 3 ©4DNA»*0 9 0 * 1 £feJffc#?SiE c o R 
1 &tfB g I 1J 50units fcJBl \ 3 7lC"C 1 
WfiJS Lfc. ^©EcoRlWBgl I 
I ##DNAfc¥»*HMM«, 
PKK22 3-3 (7r/WVTJ:Drfj|R) £$01861$ 
Ec oR 1 -C9}WfU¥r&*«3«i31Lfct><0«:«^L, 5 
OmMhy*|gSi?£ (pH7. 6). 1 OmM^ 
M* A', ImM ATP, 1 OmM MgCl 2 & 
tfT 4 DNA!)^flun i t *H»t <*" 

[004 7] (C) Tir h fc Kp#j/fit^ y^< p i/^ 

±&mfc*<omm*. m&±fi&m&m&^>= y t r • 

=>!)ME831 5*ffl^Tffofc. (B) JSTftfc 
ftfc^7*5; KW««:ffl(f\ «Mb*/i^>^Aft (Jou 
ma 1 of Molecular Biolog 
y> 5 3, 1 5 9, 1 9 7 0) CJlOttEat^y fcT 
• ^yME83 1 5«r«£jn@»U Ty^y^SOm 
g «r*tf»*MMtt CK 2 HP0 4 7 g, KH 2 P0 4 2 
g, (NH 4 ) 2 S0 4 1 g, MgS0 4 • 7H 2 O 
0. 1 g. ^n-^2 0g 4 P>f*»'20mg, 
^lmg ftttilK 1 6 g 1 y y h/HC|8#0 

[0048] z <o&t&±<wti?m z %mz * $ Mure* 

^*ffii^7^^KDNA$:itt}U ^7^^ 
K«r«H»*lcJ:0«]*fU r^u-^y^«««c»«r 
^l^Tgi^irr^, 7'7^^KpKK2 2 3-30)I 
$4. 6kbODNA^|:«,f$^)2. lkb<0 
#ADNAWf^B«)P>iifc. ^a^SJl(fi-C^»fUfct 
££jft2. 1 k bODNAM^IHlKffXBKa 

[oo4 9i *it±fcxfttz79x* b-zzmmmtim 
xmmtx. stajELfc, tots** 

TiBO£ 2 iC^-f o 
[0 0 5 0] 
1*21 

pKK2 2 3- I R 
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Sail 4 4.051.2 0. 95 

Pvull 2 4.2 2.5 

EcoRV 1 6. 7 



0. 5 



[00 5 1] h&iOMWmm^ZQftWL^VbtiZzfy 
^U^pKK2 23-l Rir^Uo $X±.\Z£*)T 

fc^£^tf*££##J2. lkbODNAiK- (Bgl 

[0052J mmm2 

mmMi<D (d) ^-c^etLfcr^ Kn^>^y 

1 k b(ODNA»r^tCo^r. *<&*SKfl|*::/?>i* 
KpUC 1 1 8MpUC 1 1 9£fl|l,>5^7 f ;*-*:>'* 
^ KPPlft^ (dideoxy chain te 

rmination&) (Sahger, F. et a 
1. , Proc. Nat. Acad. Sci. USA 
7_4, 54 6 3, 1 9 7 7) »£ * 0 0 2 IC;* L fc«B&EI 

[0 0 5 31 *o«HB««l«o*-r^y— r-f 

1 fc^1-4fcSRW«r*i + a 3 3 8»OT ^ K 
tSlOl 4©JfiS^<t9fl!^$^TV^ 0 
[0054] gj%jj|3 

^ y »«rt-e«i L££*:/7 * ^ k-<^ * - P c 

~ RY3"0(DffI" """ ~ " " 

(A) Zty* % KpBY5 0 3g>ffj$g 
/7^? KpBY503H, ^U^fi)i>A.^^ 
ft^lF012144 (VERM BP-251 

5 KT*>*K ftB8¥l-9 5 7 8 5*&«MB*<D* 5 

[00 5 5] ¥*Jft*ttA*Jlk [«i2g, (NH 4 ) 
2 S0 4 7g, K 2 HPO, 0. 5g, KH 2 PO 
4 0. 5 g, Mg S0 4 0. 5g, FeS0 4 • 7 H 2 
O 6mg, Mn S0 4 • 4-6H 2 O 6mg,g|fl: 
^**2. 5g, *1f^/K5g, lT^>2 00/i 
g,I»f7^200^g, ^/V3-^2 0g&tfSI 

©*i y y h/u) i y ^ h/nc, ztw/^T-y • 
ifoi 21 44 z*t#mmm»m*'vm 

*U ®#&&*>fc. ^fc®Ml0mg/m l© 
»*te»^-A**traW* C2 5roMhy* (tK 
n^rv^^/V) T ^ lOmMOEDTA. 5 

0mM/;i/3-^) 2 0mi£flMU 37tTl^ 

^^^fc. SJfcffctcr/i^y-sDsifc Co. 2N 

N a OH % 1%(W/V) SDS) 4 0ml»U 



OmlvBSll. 5ral, »28. SmKOfefr 
fff) 3 0ml&gs*OU ft#^LT^**<Hci 5 

[0 0 5 6] mftAStra^MTIcVU 4tT'10^ 
^> 1 5, 000Xg(D^5>K<c^t, ±&&£*§ 

JfrfetflcfcU MTtSM, 15, OOOXg 

o»^Mi^>»t> *»*iHnRLfc. *mic2i&*<D*i 
*y-^&mz. % -2 0t;-cii$[ig#®& x 4t:-cio 
KM. 15, 0G0x g <oi&L>#«(caMf x itiS^rlHlUX 

[0057] t£mzm&fflk&. Tzmmm 

OmM, EDTA ImM ; HC 1 CtpH8. OtcSS 
») 2mli:^U:, «»«(Cit[{k-feV»>A»« [5 
fe&8t<DTEl&WMl 0 0m J fclfirt;-fc$/*A l 7 0 g 
£*g#£i£fcf0O 15mlM0mg/ralxf^^ 
1 m 1 ^xt, 1 . 3 9 2 g/ 

m 1 1 2t;T4 2P£R8, 1 1 

6, 0 00Xg<^8,fc#fc£^o*: p 
[0 0 5 8] KpBY5 0 3 tt#*H«Wt(C J: 

> K«rffiB»"Cil<>*«)«fl535^fl[f £ £ r. t \,z£ V . 

^>KpBY50 3 *rSMWr«fc 3 Mmm* h y * A 
&*&gte»K3 OraMlC^t*:^ 2f&*^*/- 

OOOXg^ig^UKcMtTDNA^it^^^ ^ 
^KpBY503^50^ g m o 
[0 0 5 9] 

(B) 7?*% K^^pCRY30(DM 
^7^U'pHSG298 0. 5 a g \Z® 

Pfi#*Sa II (5un i t s) £3 7«C 1 
i*\ 7y*Z KDNA^il:^Lt (A) J|[ 
"CiSKU^y^^^ K p B Y 5 0 3(02^ g 
Xhol (1 u n i t) £3 7t:*?3 05MBR«;S*. 
7?*$ KDNAtr»»5hWLfc. 

[0 0 6 0] KDNA5^»*«r»^U 

0mMhMfl[»fKpH7. 6, lOmM MgC 
1 2 , 10mM^t^Kh-/K ImM ATP& 
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0tT 4 DNA!)^-f 1 un i t ICfc* J: 
^v^U b7 • =i y JMl 0 93^^ h-fe/V 
[00 6 lIMteft«cli30Mg/ml 

tf>#^^>>\ ioo/zg/mi o i p 

K) 10 0Mg/ml <DX-gat (5- 

yn^-4-^nn-3-'f> K y /V— & —D — Jfy f 
h^yVK) Sr^tfLW* (hy^hvi Og, 
x^5g, NaCl 5gMIf*iyy^ p 
H7. 2) T3 7t:t£T2 4l$[8iJg&U £W#£LT 

DSft (T. Man i a t i s, E. F. Fritsc 
h , J. Sambrook, "Molecular c 
oloning" (1 9 8 2) p90-9 1 iCX 

10 0 6 21 ^(F>mSks KpHSG298£>S 
a 1 KpBY5'0 3fcSW>i»4. Ok 

bcDmft&ftXZtlftyyXZ KpHSG2 9 8-o r 
i#»e>*tfc. Wcl!3«<o2rfc*JHv\ flHS (A) 3®-c 
#e>*lfc:/7*S KpBY50 3DNA«rMRK«Kp 
n I&l/Ec oR ncT*aLT»bil^»2. Ikb 
<ODNA»r>i ^±gay^^^ KpHSG298-ori 
<OKp n I&tfE c oR I ffMfcl:i*P-->* r U -fy 

K^*-pCRY3 0*P§98Lfc o 
10 0 6 3] jfefl«4 

Kp cry- i Roffrtntfa y *ffl»as^*> 

£A 

HJfe^JlCD (C) ^-C&^ftfcyO;*^ KpKK2 2 3 
— I R 5^ g£ftlfKi*^Ba mH I £5 u n i t s/fl 
t\ 3 7t"Cll»HIBi:S*»)IIU 
t^, EcoRIll^- miR) l/il 

&a£*U 5 0mMhy^«fi (pH7. 6) , 10 
mM^X^ h-;K ImM ATP, 1 OmM 
MgC l 2 #<fcT/T 4 DN A y 2f*—l£ 1 u n i t <D&J* 

#*WmL (M^coiCiiMlittkd) . i 2t 

[0 0 6 41 w^DNA^Ji»*EcoRI 3un 
i t s £*Jv>3 7X:vi tiiMfcfe$'£#mL1tbo>ts 
&fcM3(D (B) ^6Hfc/7^U*pCRY3 0 
1 m g£ftlPRB*lfcE c o R I lunit 4JflV\ 3 
7t:"Cl«fWI»S$-e:»«fLfc«><D«r«^U 5 OmM 
hy^jffiW^ ( P H7. 6), lOmM^WF 

%3 7*7*5 

BEB1 ayraggag 



-A\ ImM ATP, lOmM M g C 1 2 *> itfT 

o*SttS*Ma-c*>*) , l 2tn?i sPWBRjg** 

Jfe^^^rfco r©:/?;** KStJH^T* ttBjMfcfctti,* 
ttE^aiy tr • 3yME831 SfcfcJBMElfcU 
^5 0/ig/ml *^tr31^«F« lK 2 H P 
0 4 7 g. KH 2 P0 4 2 g, (NH 4 ) 2 S 0 4 1 
g, MgS0 4 • 7H 2 O 0. lg t ^3^2 0 
g> O/fv'y20mg > f7^1ragft(;5l^l6g 

[0065] z<Dm&±<D±ii&*%mc£9m#m% 

U i&UffiJ;^?*^ KDNASrttWU St^y^^ 

8. 6 k bODNAifrtM, *££2. 4kb 
[2. lkbiTthtKn^i/^y^DU^^ 
•tf**tri»fr, 0. 3 k b ; t a cT'p*— (pK 
K2 23-3^) J.tfttrtWf] 0»AD NAUSEAS 

[0 0 6 6] ±|BO*D<a(Jt*Jlfc^7^5 KDNA 

•77^AMJ-23 3 (PERM BP- 1 4 9 7) 
y7^;KpBY50 2N&Mft& 10 0ml <Dlftf2AJ£ 

*-c««««K0»**c»#L, ^>yyG$ri^y 
h/m 1 IC/^-Si; £e>lC2l$ffiM&JS* 
U ittrfMIKj: 9 fiM2 0m)O/^ 
^1 (2 7 2mM Sucrose, 7mM KH 
2 P0 4 , ImM MgCl 2 ;pH7. 4) fcTifcfr 

ffiffiMlcSKL. 0. 7 5ml^Jia^ m&v&bti 
tL-fy*^ KDNA»«5 0ix t 2: trftd' u rtfMCT 

2 0»ilt 5*-WW>— W*7HtB) 
«Bwc, 2 500^F, 2 5jiFD(cR£U /W 

«BA»*IC«PL 3 0^X1 *^^^» 
1 bti g/m 1 (ftHatt) «r^tfl»eA3|l35»««C* 
813 0^2-3 01]^^ W3»Lfc*^>T-> 

^ifl&fc <fc 9, tdieil2ife«a)3 (A) W&Mfi>1sm*m 
^T7y*% K«r»fc. :^7^; 

[0 06 7] 
[£3] 

K p C R Y 3 0— I R 



9MVC<Q±** (kb) 



E c oR I 
Kpn I 
B a mH I 



8. 
1 1 . 
1 1. 



6, 

0 

0 



2. 4 
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Sm a I 
S a c 1 
Xh o I 



6. 
8. 
1 1 . 



2, 
4, 
0 



4. 
2. 



10 0 6 8] ±gB«HS»*fcJ:D»«^^e>ttS^9^ 
U^pCRY30-IRt^U o 5 K 

PCRY30- 1 R<DMimm9*m&i&®Zttl3\C7j< 
~f 9 ft*5, ~7y*% KpCRY30 - I R l£ «fc *) 
&Ztl1t7U\?^?T!)9J* • 7 7/UMJ 2 3 3-1 
Rtt, < I* ft?* 1 T i 1 * 3 *<OI3Stt*»£ 

AX*X*««W«Bflc % ¥l£5^3/!4Btt-C§:f£# 
FE RM P-l 3 5 0 9 t L"C*f6SftTV*5. 

[00 6 9] nffigys 

^7^^ Kp CRY 3 0- I R<0&m& 
mm<r>Am&l 0 0m I ^500mlf£^77^^l: 

*mu i 2ot:-ci 5 5>waft««iaLfctoi^ 

J 2 3 3- I RfcttttU 3 CCICT2 4l$ffi|&&#$ 
fcffofcft, l^«(c:UTS83jKUfcA^ifei 0 0ml $r5 
00ml^377X3|:5)ftU 12 0ttl5M 
«BLfc<b(Dfc:, lml^HOce 1 1 s^l: 
tt*£9lcttltU I^C< 3 0t:icT2 4^rm&ft»« 

1 5 m g/m 1 <D«£T»&PLfcAJ&«A 



[0070] rc^tt*, ^^SMn^JicfaiaMiD 
mmc£^Ltz=u~-nm&vh*zt. z biz Am 

[007 1] 
[ffifll*] 

: i 

: 1017 

mw® : 

R^icOfllS : Genomic DNA 

H«c£ : MJ233 

*m*&t&k : Peptide 
: 1-1017 

[0 0 7 2] 



mm 

ATG GCT ATT GAA CTG CTT TAT GAT GCT GAC GCT GAC CTC TCC TTG ATC 48 
Met Ala He Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 

15 10 15 

CAG GGC CGT AAG GTT GCC ATC GTT GGC TAC GGC TCC CAG GGC CAC GCA 96 
Gin Gly Arg Lys Val Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

CAC TCC CAG AAC CTC CGC GAT TCT GGC GTT GAG GTT GTC ATT GGT CTG 144 
His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 

35 40 45 

CGC GAG GGC TCC AAG TCC GCA GAG AAG GCA AAG GAA GCA GGC TTC GAA 192 
Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 

50 55 60 

GTC AAG ACC ACC GCT GAG GCT GCA GCT TGG GCT GAC GTC ATC ATG CTC 240 
Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val He Met Leu 
65 70 75 80 

CTG GCT CCA GAC ACC TCC CAG GCA GAA ATC TTC ACC AAC GAC ATC GAG 288 
Leu Ala Pro Asp Thr Ser Gin Ala Glu He Phe Thr Asn Asp He Glu 

85 90 95 

CCA AAC CTG AAC GCA GGC GAC GCA CTG CTG TTC GGC CAC GGC CTG AAC 336 
Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 

100 105 110 

ATT CAC TTC GAC CTG ATC AAG CCA GCT GAC GAC ATC ATC GTT GGC ATG 384 
He His Phe Asp Leu He Lys Pro Ala Asp Asp He He Val Gly Met 
115 120 125 
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GTT GCG CCA AAG GGC OCA GGC CAC TTG CTT CGC CGT CAG TTC GTT GAT 432 
Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 

130 135 140 

GGC AAG GGT GTT CCT TGC CTC ATC GCA GTC GAC CAG GAC CCA ACC GGA 480 
Gly Lys Gly Val Pro Cys Leu lie Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

ACC GCA CAG CCT CTG ACC CTG TCC TAC GCA GCA GCA ATC GGT GGC GCA 528 
Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala He Gly Gly Ala 

165 170 175 

CGC GCA GGC GTT ATC CCA ACC ACC TTC GAA GOT GAG ACC GTC ACC GAC 576 
Arg Ala Gly Val He Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 

180 185 190 

CTC TTC GGC GAG CAG GCT GTT CTC TGC GGT GGC ACC GAG GAA CTG GTC 624 
Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 

195 200 205 

AAG GTT GGC TTC GAG GTT CTC ACC GAA GCT GGC TAC GAG CCA GAG ATG 672 
Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 

210 215 220 

GCA TAC TTC GAG GTT CTT CAC GAG CTC AAG CTC ATC GTT GAC CTC ATG 720 
Ala Tyr Phe Glu Val Leu His Glu Leu Lys Leu He Val Asp Leu Met 
225 230 235 240 

TTC GAA GGT GGC ATC AGC AAC ATG AAC TAC TCT GTT TCT GAC ACC GCT 768 
Phe Glu Gly Gly He Ser Asn Met Asn Tyr Ser Val Ser Asp Thr Ala 

245 250 255 

GAG TTC GGT GGC TAC CTC TCC GGC CCA CGC GTC ATC GAT GCA GAC ACC 816 
Glu Phe Gly Gly Tyr Leu Ser Gly Pro Arg Val He Asp Ala Asp Thr 

260 265 270 

AAG TCC CGC ATG AAG GAC ATC CTG ACC GAT ATC CAG GAC GGC ACC TTC 864 
Lys Ser Arg Met Lys Asp He Leu Thr Asp He Gin Asp Gly Thr Phe 

275 280 285 

ACC AAG OGC CTC ATC GCA AAC GTT GAG AAC GGC AAC ACC GAG CTT GAG 912 
Thr Lys Arg Leu He Ala Asn Val Glu Asn Gly Asn Thr Glu Leu Glu 

290 295 300 

GGT CTT CGT GCT TCC TAC AAC AAC CAC CCA ATC GAG GAG ACC GGC GCT 960 
Gly Leu Arg Ala Ser Tyr Asn Asn His Pro lie Glu Glu Thr Gly Ala 
305 310 315 320 

AAG CTC CGC GAC CTC ATG AGC TGG GTC AAG GTT GAC GCT CGC GCA GAA 1008 
Lys Leu Arg Asp Leu Met Ser Trp Val Lys Val Asp Ala Arg Ala Glu 



325 

ACC GCT TAA 
Thr Ala 

ibs4>«w*i»!1 

liai l *&m<DT± ht vm-ym^ v/vis??* 



330 



335 



1017 



[02] ±££ri5ft2. 1 k b<D*#W<»nNAWift<D 

r@3] x&mcozf?** Kp cry 3o - 1 R<ommi 
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[Hi] 



im2] 




(51) Int. Cl. 5 KMC* ffJhmfm* FI i*«£^ffi£r 

C 1 2R 1:13) 

(C12N 1/21 

C 1 2R 1:13) 
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(.WBvmawfT (j p) (12) & flfj 4rf & $8 ( A ) <h)«swj«4mi#9 

#^6-277073 

(43)&PBB 6 ^(1994)10^4 0 



(51)IntCL 5 








F I 




C 1 2N 


15/77 
1/21 
15/31 


ZNA 


7236-4B 






// (CI 2N 


15/77 




9050-4B 


CI 2N 


15/ 00 A 










*3t# S*«<0»8 OL (£10ID fc**HK&< 




^18^5-71767 




(70AJHA 


000006057 














(22)difSB 




^5^0993)3^308 




£##^ftffiE*,a>rt-TB 5 #2^ 










(72)*^^ 


























mm 

mmmmm^m^ 8 tb 3 * i ^ 










(74)ftSA 


AH (ft6£) 















(54) [^C7)^«;] £6«^7>h7>*a*— K1-£itfc^DNA 
(57) [9M] 

^UWf!)«)A'77^AMJ-2 3 3 
*»P>-fey^^- ( s e c E) »6^DNA«r*(BL. tt 

NA€r#r63y*aa»«rt-cftjfc4^7^5 k p cr 

Y30-s e cE^llLfc. 

I3MM Y*m*XMNBk1itot=9ttm 



[»*9U] ^y+sttifiirs^Lsea^h^^ [?n^3] -fey*^- ( se cE) 

• 7 7 s<J\ ( Brevi bacterium flavum ) MJ -2 3 3 ^V^fta>tCfe$*<Diife^DN A : 
GTGGGAGAAG TCCGTAAGGT TATTTGGCCT ACTGCGCGCC AGATGGTCAC GTACACCCTT 60 
GTGGTTTTGG GATTTTTGAT TGTTTTGACC GCTTTGGTGT CTGGTGTGGA TTTCCTAGCT 120 
GGTCTTGGAG TTGAGAAGAT TCTGACTCCG TAG 153 
[H#JS5] TI&7^/&&^J£^tj>®G«£=i-K 1 -4 (DV^f HA^E^^Jte^DN A : 

Val Gly Glu Val Arg Lys Val lie Trp Pro Thr Ala Arg Gin Met Val Thr Tyr 

15 10 15 

Thr Leu Val Val Leu Gly Phe Leu lie Val Leu Thr Ala Leu Val Ser Gly Val 

20 25 30 35 

Asp Phe Leu Ala Gly Leu Gly Val Glu Lys He Leu Thr Pro 
40 45 50 



7*5. K. 

5 K*rfiWr+ft. =>!)*Mtamo 

[000 11 

-K-rsift^DNAicBi-r^o $6icif^L<^ &a 

ecE) MB+lcm-rZo ::T, h7^*n4r~>3 

1-*fce*DNAj tt, ISSOh7>^n-ir->3y 
^^y-«r«^-r<5Se»«r=i- Kt61^DNA 
ZMft-fZ* £Lbtf>*0< % s e c El^ltl^W^) h 

«ftS*lTt*ft (JE^SHS, 112. (6), 349, 1992) . 
©b7VXD^> 3 ^$^j:t, Wxtf^ffflftK 

[0002] 

^ttt, £<b U^Vx y t T • =3 y ( Escherichia co 
H) ^W^LrW^ii^biXX^!? [Annual Revie 



wGenetics. 24, 215-248, 1990 ; Annual Review of Bio 
chemistry, 60, 101-124,1991] , SfiKtf) Yy>7sU 
tr-i/a VfcBB^ftfcfrf-t UT> s e c A [Journa 
1 of Bacteriology, 150, 686-691, 1982] „ s e c B 
[Journal ofBacteriology, 154, 254-260, 1983] , s 
e cD [Journal of Bacteriology, H>9, 1286-1290, 19 
87] % s e c E [Genetics. H8, 571-579, 1988] , s 
e c F [EMB0 Journal, 9, 3209-3216, 1990] .sec 
Y [Nucleic Acids Research, 11, 2599-2616, 1983] 

ecA, E&£VYm&*#m&%<Dh7>>xvfr-is 

tl^o »40fc:5 v s ecEl^lCOVNTlix^ 
* !) kT • 3 y [Genetics, 118, 571-57 

9,1988 #fl&] , J3j:tf/<*7U* --fr^T-AOl ( Bacillu 
ssubtilis ) &&tf>fc£^ [0*j(l»fc*6S6 % 67(02), 
pl37, 1993 #Jft] O*«l^^$i^TV^6 1 b^0O x £ 

*±*«e>T»*iieMT»fc$3y+a!MA*«>s e c 

[0003J 

r>t!i-©|iw»ioioHt» flxtf^ y^sie® 

^y*S$®63fe<Oh7^;*p^-> 3 >^^y 

L<Cv>w £ jftS^lft <* ftT t > 6 d £ frb [Molecu 
lar Microbiology, 4, 305-314, 1990 ; FEBS Letters, 
273, 75-78, 1990 #RU , *»fcX*«±»:*^T 
ft r k «5F PTftTfcofc. 
[0 0 0 4] 

I*H«r«*1-ftfc«)<0^ai ti±ffira«& 
->^y-«r = -K-fftit^DNA»tC«-fft s e 
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^1"-5tc^ofc 0 *K LT*»WfcJ:*i«, (l) =»9 
!J-£=i-K-f Sfcfc^DNA. (2) EEft^PDNA 

1000 5] I6fOF7^n^-'>3^t!)- 
"Cfc* s e c Eafc^DNASr^tfDNAKfrtf (£XT^ 

Efc^r-DNA££trDNA»rtf (ABrtf) tt, ±B2=> 

y*$>*»as, ^nr^fHH'?^ (Br 

evibacterium flavum) M J - 2 3 3 (FERM BP- 1497) 

[0 0 0 6] Jlttfcrtcrtu %1Tzn'X'<tTV *a • y 
7/UMJ- 2 3 3«eom*^6»i5fe(C^ O&fettD 
NA£8mtt-So ®<bftfc&&#DNA£ig^ 



ft$PKe*9B. flREf E c o R I £#^T3££$W»-t-*o 

C l 1 8 (^ffiigttJW) l:)IAl, 

J; 9 S£ Wxtf^v-^y tr • 3») jmi o 

s e c E*^ld*ii^^cODNAEJiJ^yu-^^: 
7y*% KDNA^b^^tf^^x y ■ 

j - 2 3 3 tetemcmx-r iifAA^Mi, 
oirur, ±tayuf/<^xy 77^amj-2 

3 3^M^DNA^MSi E c o R I !C£9S££ 
#«LT^<bft**£2fa0. 6 k b^DNA^^ 
IffeftSo rcD^C^^j^O. 6 k b<Ds e c Eififc^D 
NA<r*tfDNAWr^«r*a«WI»»*-«J»Lfc^:#0 

[0 0 0 7] 

[*1] 



N s p ( 7 5 2 4 ) V I 0.15. 0.45 

Nae . I 1 0.25/ 0.35 

P v u 11 1 0.5 5. 0.05 



[0 0 0 8] ft*>\ *(P!tt»C;te^-CMU DNABrtfX 

flcitos x v 5 %# y r ? v ;ur ^ Ky/p««*»rc« 

U r*tir^!3»l«$ixfcWr>r»^J»»*lcj:5 rgg 
zm$\cn. x-> x yi:7'3y(07^77^ u 

phage) <PDNAfrfSllBB?ag H i n d IIIT^Jgr LT^fr 
tt6^«K^i<ODNA»r^^^Wl^^yti:^-^r 

Uxl74phage) cODNA$ri^ Ha e IIIT^»r 
LT^e>n5^aK^DNA»fW«:^lCffl^fct 

K&^t, ^H^H^)»fDNA»f^Xli^^^ K<D^ 
DNAW«*0*#SfelWJUfc. /7^; K<0*££ti: 
*«)«W^*t$«:ilDj»LT**!>fc. ^> ^DNA 



ltftf<P*£ 1 k bJ£Lh<D»r 

JllU 1 k b5fcf»0^tfKo^TI25%#y 

[0 0 0 9] lE^H^/^f !l *A • 77/<A 
M J - 2 3 3M»DNA^WfEcoR I Xtym 
LX®btiZ>±££#)0. 6 k btDDNAprtflCOVn: 
*?>jtfigR?()£:/7*S KpUCl 1 8*fcf*pU 
ci 1 9 (Sfiittt®) trJHttfcy?***'**!'*?- 

(dideoxy chain termination^ ; Sanger, F. 
6, Proc. Natl. Acad. Sex. USA. 74, 5463, 1977 # 

AlfftfO&&ffi^J*K#&1-S*-7V y — 
U-A££Ks e cE*e^DNA«>aUHEW«r*3eL 
ittZ.^ ttft^DN AttttC5OT*0£?4*# 1 

*i"8aw«r^ru. 5 0{B<or^/&£=i— K-rai so 
xm<0AmK\t* 3ej»o=iy^swajfefefrDNA^e> 
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f£&S. W;itf^y*^>tiJ»'>*7 l Al -^7^ (Sy 
stenrl Plus) Zm^XStfLLftDW AXboXhX. 

AM J - 2 3 3<^)M^DNA^e>M$ilx ^olfi 

N AH. s e c EaC*&fc<D*fB&£RWfc*fc p - 

v >tttfrfc KfltibWtA * *vcv>T J: < , * ?> fc: ttJfi& 

[ooio] *g9!o ARffi-r*. 9t*M=>*sx y t r • 

fflKsec Eitfc^tefi«S&«*«trcfcSfcWC 

2 ot^-ctt**^ Rrtfe^^* ytr-3ypsi6 3 

# [EMBO Journal, 10 (No7) , 1749-1757, 1991] 
R«5»U 2 0 < C^#IC*5^^1^«»O^W^^ < !:t 
zmntSmZG-tZ* *fc*«W©A»rM-*, 

*a4*6fc*^D*^-^ urn, #i*.tf:=iy* 

16 U sec Eftfi?a|s?*Ntt$im*1&££?!|-C 
[ooii] **W©A«>f«r»Ai-5Cfc**pr«t?* 

a naaiA-cvwimf «r8i6ifi^tr^ 

3-210184^^C|e«<D^^^ Hp CRY 3 0 ; #M 
^2-276575^^ tCgBttO^^ ^SKpCRY21 % p 
CRY2KE, p CRY 2KX, pCRY31« pCR 
Y3KEJoJ:c;pCRY3KX; #0B¥l-191 686*dMR 
t-lB«C0^7^^ KpCRY2*5ctT/pCRY3 ; 

ms-67ei9^mcmm<op am 3 3 0 ; ftmmsa-m 

95^8UCffi«tf>pHMl 5 19; &M 0858- 192900-^ 
&$a£8e«OpAJ 6 55, pA J 6 1 l*Sj:tfpA J 
1 8 4 4; ^§BBS57-134500^E*<Op CG 1 ; #§fl 
B858-35197^«(CE«© p CG 2 ; 4*ffl0857-183799 
^«{C§E«OpCG4^><tt/pCG 1 1^4r^f2>r 

*<**-a«#lc#*L<* Mjitl79xZ KpCRY3 
0. p CRY 2 1 , pCRY2KE, pCRY2KE, 



p CRY 2 KX, pCRY31, p C R Y 3 KE*5 itf 
p C R Y 3 K X«##Sfcttffi £ it*. 
[0 0 12] ±ffi:/7*$ W^-pCRY3 0ti 

( Brevibacterium stationis ) IF012144 
(FERMBP-2515) H^7^U'pBY50 3 (#Bfl¥l 
-95785*^*#IH) DNA^ftm-f5. fcfc* ttW^H 
ftDNAOHgtWBIHg Xho l-C^U^^-; 
K0>lOWBI«e«r^5ae^«r4tr***ft4. 0 k 
b<DDNA»r# (ttKttftfftt) «:9J*>fflU I* 
aDNAOgbfe^WiBBjU E c o R 1 * £tfKp_n 1 

££**>2. 1 kbODNAlrfr (*£<fc«fe««) trt> 
-t LT, :iie>^^7*7^^KpHSG 
2 9 8 (£S&ttK) ©EcoR 1 - Kpn I Sfltfc&tf 

Sa l itHft(c»fetcJ:OilB»atf^ £-c, K 

^^-pCRY30 ^ t 6o 

[0 0 1 3 J *%W<DAMn£±&KM^Ltt77** 

*-DNA£j&&DLfcft, DN A y^f— J; ») ffi 
#«rilttS**ttfJ:i\ *&W<DAmKZ77*% Kp 
CRY3 0iC^Ai-^lCI± x W7^^KpCRY3 
OfrEJUfiNg Eco R I IC£9-&%LT1#]^CNSS 
^CfcHMBs e c Efc^-DNA$r£tfDNA0f# 
(Afcr*) «:DNA^- *T&l££tf*il*J:i\ 
£5KLTiij**ftfc:/7;*S KpCRY3 0IC*«W. 
©*S4*S0. 6 k bOAKfrfcWALfcfclft*.:/?* 
S Ktr, pCRY30-se cEi*«Lfc, ^7^^ 
KpCRY30-sec E(0^^(0^j»(CoV^T 

[0 0 14] ttmiZZZzfyX ^ KT^H<E*L»5 

y y !> A • 77/UM J - 2 3 3 (FERM BP-1497) , ;/ 
U\?s<?y"}) VJ± - 7 7/UMJ - 2 3 3-AB-4 1 

(FERM BP- 1498) , ^Hf/^f y ^A - 77/UM J 
-2 3 3-ABD-21 (FERM BP- 1499) , t&XWu 
^r!) ^>A • 77/<AMJ- 2 3 3-ABT- 1 1 

(FERM BP-1500) *at*rffe*t<S. ^*5> ±BO FERM 
BP-1498-1500 ttctt^T FERM BP-1497 *fflkt LT*J 
0. FERM BP-1498 ttttD L - a -T 5 / ekHMtt^SI 
* tlfc^ ^ / -A'RflStH* (#4*8859-28398 
#^«UB3-4«#BR) . FERMBP-1499 ttcWtD-a- 
T * y gSK^T ^ tf ne^KUMe (#§S^61-17799 
. *5«t0« FERM BP-1500 ttfiL-a-T 

^yMh?^r$^--inHSttKJitt «#WBg62-5 
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V £A • T^^^Ty^X ( Brevibacteriuinammoni 
agenes) ATCC687K W\ ATCC13745, m ATCC13746 ; z/u 
kf/^f H £A • fv<y #*A ( Brevibacteriuro divar 
icatum) ATCC14020 ; *A • 7^ h7r 

— ( Brevi bacterium lactofermentum ) ATCC138 
69; 3!l^/^f - ^/l^S#A ( Corynebacter 

ium glutamics ) ATCC31831 ^&1g±8t£#>£ ITffl^ 

[0015] 4*5, feUkLx^u^trv 

7/<AMJ-2 3 3to*03^£^aj&£, ftWft*S 
^;KpBY5 02 (»HHg63-36787-?^ 

V. *<D«fc5 4IB£ia*» m&&±97yx$ KpBY 
50 2£lB*t6r fcdtB£LV\ ^7^U*pBY5 

Cfcfc^tB-Cfc* [Bact. Rev.36p.361 
-405 (1972)#JRU a ±12^7^^ KpBY5 0 2£A 

£^£KR&£-f£»£, WxJfO. 2-50 /ig/ml 

^^SigifclC lm I SD^jl OftfttOfctf 
£«®U -t<o^fr«r5F^CB#L4a5?>tt3 5t;-e 

U ^35^^20^11^60 ftbtit: = v--t>>b 
&*®&\c7yx* KJ*tti8W£m\ zfyx* KpB 
Y 5 0 2 ^tltV^»«rS^t5o £*>-it*>* 
ff3C£9. 7'7^U'pBY5 0 2»$nfc^Uir 
/^ryn« 7 7/UM J -2 3 3 Ibft 

[0016I ±i28H^£9^ft6^i'fcr^xy * 

i^-77/UMJ-23 3lfc*®(*£ll*fB:/7*S Kfc 

£t/^Hf— T • *o ( Erwinia carotovora ) IZ 

OlvC*DMtTV<5J:5iC [Calvin, N.M. fcitf Hanaw 
alt,P.C. , Journal of Bacteriology, 170. 2796(198 
8);Ito,K. ,Nishida,T. *>«tt/ Izaki. K. , Agricultur 
al and BiologicalChemistry, 52, 293(1988) v 
DNA&mm\Zs</l>X&&j&9rt'ZJ?m [Satoh,Y. 
Journal of Industrial Microbiology, 5, 159 (1990) 

*«W[««r«tfii«<o*#«*«r«^TfT5r 



fc, i«itit, 0yxtfy^sr-*^y ^a. yv 
-c£*<> r<oife{ct>. 

IC, ^2 0-4 0t, »*L<Wift2 5t;-3 5t(Dfi 
SIBHTff 9o igJfctf>pHfi5-l 0, L 

<«7-8^ti5JC^^ix6w^^^L<. fc348* 

its «f*»Ml-7 0Wtfc5^ ft*L<lt2 
He^*^^e>3S^fB^JC<t 0 mftZtiLM Usee 

[0 0 17] 

^UbT^^-ry ?A * 7 7^AMJ- 2 3 3&jfe<Ps e 
cE&fc^DNAfr^tfDNASrfr (Ajgjt) (ft?p- 

(A) 7*Utr/^r !) • 77/<AM J - 2 3 3<?)± 
DNAOttW 

7 r Hr/^fyCA-77^AMJ-2 3 3 (FERM BP- 
1497) IrV ^^iftt*)5A^ 2 

(NH 4 ) 2 S0 4 7 g. K 2 HP0 4 0.5g, KH 2 
P0 4 0. 5 g, MgS0 4 0. 5g> F e S0 4 • 7H 2 
O 6mg, MnS0 4 « 4~6H z O 6mg, PS^^r 
* 2.5g, 5g. 200* g. 

m&T-T ^ > 2 00 m g, V>V^-7s 2 0g$r^©7K 

k£«lti 1 t-tzi 1 1 +-?M#mmm&mtivm 

ASrlO mg/nl <D«^-e^W-r6»lff [iBA : 1 Om 
MNiCI, 20mM h y p H 8 . 0) % 1 

mM EDT A • 2Na] 15ml |C®»L^ gt®«) 
«IC7'oft-fK*10 0 /ig/ml 

inL, cti^-3 7t:-ci^ra^ V^r^^-h Ufcp #: 
k^^/^stt- h y * a *fc*t»&# 0 . 5 % 1 4 
5<fc5£&aDU so'CTfe^ra-f^^-hir* 

^o±fi$ri 0-1 2t:-C2 05>ra> 5, 00 ox 

h y ^7 A €r^r <om&& 0.3M^45i:9 
iC^U, ^^-C2^*tOa:^y-/u^^>^^!niU 
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t/to #bHfcDNAI* v [*fij£: 1 OmM M 

XimWi (pH7. 5), ImM EDTA • 2Na] 5 

[0 0 18] (B) m&Z.7yXZ KpUCl 1 8-s 
e c E<D$m 

±s (a) je-e^ifcyuev^xy • 77/UMj 

~2 3 3(OiDNA^9 0^ 1 ^WIgW* E c o RI 

5 0 units ^Tttm^^ftt^^L 
fco ffbHfcDNAlffrK:, WKMMt E c o RJ-C9J0i 

ci i 8 (£fi3tt£!) ^pU:, r^^ffilc, *■ 
ix^ix<0«^«S^ 5 OmM hy*«gffitt (pH7. 
6) . lOmM ImM ATP, 

10mMMgCl 2 , fc<tt;T4DNA!)^l uni 

*S K&tt*ffll*T. SMfcXryl^/frAtt Qournal of M 
olecularBiology. 53, 159. 1970 $JR) ICJ; 0 

yk7- 3 yjMi09» (£igi£ttK) fc^Ste* 

lOg, -f — * b^** h^^h 5 g, NaCl 5g 



[0 0 1 91 ro««±l^flrLfcl*«r#ifeKJ:*)«# 

tWiiMti sec Eitfi^lc*ii/j:fi*4r^D- 
t^^l:A*t* s e c E»e^ei*)64ix5r 



K^tWAX (Applied Bi 
osystems) ttM3 9 4 DN A/RN A'>ytt^f if — \Z 

Glu Val Arg Lys Val He Trp Pro Thr 

GAR GTI CGI AAR GT1 ATY TGG CCI AC 
(E8I«K RttASfcttG, YttCSfcttTSwU - 

I Wtx** W y >&&-r. ) 02 6mer 
L<i£</j;5;r££[p)iBL*:. 

[0020] T4*y^^utfm-f (£«aat 

^S'sHM^WtlY-Wp] ATPia07v?t 
T-T V h— [Analytical Biochemistry, 1 

58. 307-315. 1986] 0 iMf ^^(jfy ?<{l£—i *sb > 
te. [Molecular Cloning, Cold Spring HarborLab 
oratory Press(l989)] KftV^fcLfc. r<Dj£Jfc, 7 
*J*T4V F - ^?^/u$Hfc#^f ^/<y K£ 

KpUC 1 1 8«^$3. 2 k bODNAirai 
T % *#S«0. 6 k bOHAi^ttSC^AiBJ!) 
£>*Ut> r<D*:t £|&o. 6 k b£>*$ ADNAWrK'Sr* 

^•f. *fc±ies^$nfc^^^ k*»jmjib§ie*-o 

[002 1] 
[&2] 



»2» ryxgppUCl 18-secR 



mmmm 




WHW«« 3 ( k b > 


ETajn H t 


i. 


3.8 


R_c 0 R 1 


2 


3.2. 0.6 


Pva I J 


3 


0.2. 0.8, 2.8 



[0022] ±.&mB»m<D®mmmz£ v ®mttv *> 

thZ>7yx% KSr, pUC118-secEi:^l 
<^lfefl}2> 

s e c E»fi-?-fe^tfDN AW^ (Agr#) (PifcfflEffJ 
Xlfcfff 1 (B) rnvmbtiti s e c EIfrrDNA<r4 



tf*££tf)0. 6 kb(DDNA^I:oV>X> -tO&g 
EW*^7^$ KpUCl 1 8*fcttpUC 1 1 9 (S 
iBig*tM) «rfflir^fc^**5/5t^u*^K»ilf«& (di 

deoxy chaintermination (Sanger, F. h> Proc. Na 

t. Acad. Sci. USA, 74. 5463, 1977) {CiO, ®2«C 

[00 2 3] <!dfe0i|3> 
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pUC118-secE/7^; Y<D^i/*V b7'^ 
y s e c Etea^Stt^^^^A 

mmmi (b) JSt^^pucus-secE/ 

yx^ Kir/H^T, iW!)t7' ^V<Ds e cEil 
i8Sii3E^"C*)6PS 1 6 3 (secEcslS) 

[EMBO Journal. 10(No7) t 1749-1757, 1991] 
/l^v^i^ (Journal of Molecular Biology, 53, 159, 

1970) iCfcOJBMMfcU Zth&T>Vi/!) >&S 0 

~* h:n** h?* f 5g, NaCl 5gi*£Xf%&i 
1 6 g *r«9*lC*fcL"C 1 1 *] fcM*U 2 

<D*£PS 1 6 3t*K>3ALfc#&fctt2 ot:r^*L 

U »pUC 118-se cE^7^; K^riAL 
fcJ&^Ktt, DNA1 n g%1t*) 1 0 4 <S£t±<rjfl^<E 
M^ff>^o w<D*£m. ^7^^ Kffcs e c E 
«<n^2«*Ai**u d>o»16^DNA^«tt»^-c 

10 0 2 4 J <H1&0!!4 > 

p C R Y 3 Q (Pf£j% 
(A) KpBY5 0 3Og|$| 

IF012H4 (FERM BP-2515) frbftmZtlltft 

7.9*f-*~* 1F012144 ^fife^ifiA^ 
Jfc IjUl? 2g, (NH 4 ) 2 S0 4 7 g, K 2 HPO 

4 0. 5 g, KH 2 P0 4 0. 5 g, Mg S0 4 0. 5 g. 
FeS0 4 - 7H z O 6mg, MnS0 4 - 4-6H z O 

6m g , mm*.** 2. 5 g> 5 g. 

^ 2 0 0 a g % Jfi&^T ? V 200m, 

* 2 0g^@^tc^»L"Cl 1 1 l*"C*t 

Itm&Z. V Omg/ml (Oi«-C$Wt5 

Mfifc: 2 5mM HJ * (tKn^f/P) 
T^//*>\ lOmM EDTA, 50mM 
*] 2 0mll:S»Lt, 3 7t-n«it^t 
roS^lCT/^y-SDSffi [*aj£:0.2N Na 
OH, 1% (W/V) SDS] 4 0ml SrSfcUoU 
d^^UT^ffllcri 5»fLt WC, COS 

is*fciM»* y [5m gfgft# y 6 o 

m 1 , ft^l 1.5ml, &©*2 8. 5ml tf>&#j£) 
3 0ml£ffij&OU 7t#tefaLTa*e>7k**K 1 5^W 

[0 0 2 51 »feKfc»(Mlf^l:4ra^«lc#U. 4t: 

•eiom i5,ooox g (D)|^iii^u ±® 



M. i5,ooo x g^a^fKl^bX, *o*Ji£ 
IsltRLfc. ^bix/t7KJitc2^4co^^/-/v^x, 
-2 0 , C'rmK»SU;^ 4 < C-C10#W, 15, 

ooox g <oa^«ic^rt, ft*«r®«Lfco ^e>n 

fcit»&«ffift*«, TE8ffi« 1 OmM h 

»J* X lmMEDTA;IKICTpH$r8.0IClS8I] 
2ml KfcfcLfc. Bf»«WI^HbtV>>A»« [*fl 
f£: 5(&*aa>TE©W«l OOmllCffift^^^Al 
7 0g^«l/t] 1 5m 1 *>J:tf 1 0 mg/ml »S<D 

£1.3 9 2 g/ral fcBIBLfc. rtf>£f£tl 2t-C4 

2 B^Pfl, 1 1 6 , 0 0 0 X g <a££>#BtKtfc Lfco 

[0 0 2 6) KpBY5 0 3l*#^#U!aJMc<J: 

^7^^ KpBY5 0 3£§tf^il«£#^ fc^C 

*>#HiK«:«*<z>>r y r ^ /^^-c 4 m&m lt 

^IC^LTS^f«rtTo^ 0 z<D£?\zLxnbftti7y 
^U>BY503 Sff l-v 3 0m 

2f&ft<D^^/-^^Ant > -20tTlW 
iU, ^1 5 ( 0 00Xgtii^lUDNA 
CtL^®i|XLT7'7^^ KpBYSO 3 

5 o m g *miz* 

[00 27] (B) -fy*% Y<<99— pCRY3 0<O 
ff* 

-?7*X KpHSG2 9 8 (£jiittt»!) 0. 5 a gt 
mmm% S a l I 5units £3 7tTCl 

(A) ^"CPliK Lfcy 7 KpBY503 2 m gt 
0JiKB» ^X h o I 1 unit £3 7t:-C30^ffi^$ 
^X7y** KDNA^^lfco ^#<0^7^^ 
KDNA5>^£j!S^U. ^OfS^fff«r6 5t:-Cl 0^ 

»« (pH7.6), 10mMMgCl 2 . 10mMS^ 
^**Wr-/K ImM ATPt5«tl^T4DNA!) 
7^-^ 1 unit 5 U let: 

•CI 5^W><V^^-<-h tfco :<o^i^txv 
x!)tr-3!)jMi o 9 3>^fy h-fe/t' (SIBiStb 
» ^W<E^®*£, 

3 0 Mg/ml tD^^-^^Ti/V, 100 jig/ml OI P 

Kh lOO/ig/ol <OX-ga 1 (5-7*n*-4- 
/W- /5 -D-ify? Y\?y/is 
K) ^OLM Olfl^: l^^hy 1 0 g, 
^5g,NaCl 5 g^©7jC|C^LTl 1 tl" 
PH7.2] £ffi^T3 7t:-e2 4^*tfc 0 



V&T/U* V - S D S m [T. Maniatis, E. F. Fritsch, 
J.Sambrook, Molecular cloning (1982), 90-91 
CiOftttLfco ei±0^|gtci:i? % /7^^ KpHS 
G2 9 8<D Sa 1 I ffiS&UmczfJX* K p B Y 5 0 3 

*S KpHSG298-o r itmbtl1t 0 m&<Djj& 
£#^T. ffiE (A) M^fc/7^$ Kp'BYS 
0 3 feMMNB Kp n I MEcoR I Vt&mLT&b 
tlZ>*ZZM2. 1 k bODNAtttffcJJB:/?;** K 
pHSG298-ori (O K p n I &0 <E c o R I SUft 

[00 2 8] <Hlfc0<}5> 
^7^^ KpCRY3 0-s e c EOWgiSJltfa U * 

HllMl (C) Jntf»6ilfc:/7*S KpUCl 1 8- 
s e c E 5 ^ g frftJRHBK E c o R I 5 units t 3 
7*C-Ci^lRIKiS$-fr-C#biifc^^5 K##Ml ft 
e>lWcHlilW3 (B) ^e*#e>*l*::7"7*^ KpCRY 
3 0 1 u gfrfl]|gf*jg Ec o R 1 1 unit t3 7t-(? 

it. z(nm&mc s -?:ti-en^s^«s^5 omM h 

(pH 7. 6), lOmMm^Wh- 
/K ImM ATP. 1 OmMMgC 1 2> T4DNAU 
*f— t? l unit ift5J:5lc*/S»«:WBU l 21C-C 

xi/xytr-3yjMi0 9«^wg»u :w 

10g, -f — J* h^** t*7* h 5 g. NaCl 
6] fcfctf Lfc. 



[0029] ro»«s±fc^wtr#fc«:Sr*ifeic<t9 
J***«fc9:/7*5 KDNAfrtfetHLfc, 
K*«SIRS*lcJ:0#»rU T^n-^y 
/^*fc»»£rffll>TW^fc£r6, ^7^5 KpCRY 
3 04)*££ 8. 6 k b<DDNAWtft\ClK\^ *££0. 
6 k b<Olf ADNA»fr36$W«>e>*lfc. ±ie<o$D<n» 

<frofc 0 yu^f^A'77/UMJ-2 3 3 
(FERM BP-1497) ^7^U f pBY502 fifc£8c£lft 

I2a^% ioomi +*M*MmMttn*vmmu 

:tll:^v'!JyG^MilTl unit/ml 

DBA : 2 7 2mM — 7mM KH 

2 P0 4 , 1 mMMgC l 2 ; pH7. 4] 20mUcri5fe 

0. 7 5ml «r«M2^«BlC«t?>»fc^7^^ KDNAK 
*5 0Htft*U **K2 O^Mt^ 

(/<-f 2J-7 Kit®) <D/>Vp*&#£ 2 5 0 0 
#/uK 25*FDKK:£U ttSBlcJ:9ttea^tt 

i:2 0»IKI»ILfc, Rv>t\ a*»o£*£iftieA#ii6 
3rall:^U 3 0\:fcTlB*IBJ**Lfc. « 
tlMMl«15 Mg/al<0*tv>f5/>mt 
SIWBA*3c«M!HC«*U 3 01C-C2-3 
fc. ^IEHIfe093 (A) *fcBB*<0#ttS:J!Ilf*T, 

[0 0 3 0] 
[&3] 



3*3*1 W$KpCRY30-secE 



[0031] ±em»ff»co9imrM'^^9Wttftrt6 

ft*:/5*5 Kfc* pCRY30-secEi^L 
fc. 7*7^U*pCRY30-secE|:J:9f 
RKft^ixfcyn^^^xy 17 A • 7 7/UMJ 2 3 3 
-s e cEtt, jfc*J&0<tfmjfll T@ l#3fOI« 





Bttftttft 


ttffiBrfro*** (kb) 


Sph I 


3 


5.5. 2-1. 1.7 


EcoR I 


2 


8.7, 0.6 


Pa t I 


2 


7.6. 1.7 


B a m H J 


1 


9.3 


Kp n I 


1 


9.3 



"CSie#^ : FERM P- 1 3 5 1 7 t LXftfcZtl 
[0 0 3 2] 

tt&m} 

mm** : i 

E^<Og$ : 150 



-8- 



: HJ233 

ftWL*&*fm$r : peptide 
#&&g : 1-150 



&W<omM : Genomic DNA 

&m 

GTG GGA GAA GTC CGT AAG GTT ATT TGG CCT ACT GCG CCC CAG ATG GTC ACG TACV 
al Gly Glu Val Arg Lys Val He Trp Pro Thr Ala Arg Gin Met Val Thr Tyr 
15 10 15 

ACC CTT GTG GTT TTG GGA TTT TTG ATT GTT TTG ACC GCT TTG GTG TCT GGT GTGT 
hr Leu Val Val Leu Gly Phe Leu He Val Leu Thr Ala Leu Val Ser Gly Val 

20 25 30 35 

GAT TTC CTA GCT GGT CTT GGA GTT GAG AAG ATT CTG ACT CCG TAG 
Asp Phe Leu Ala Gly Leu Gly Val Glu Lys lie Leu Thr Pro 
40 45 50 

lH 1 ] **59J-C#b*lfc s e c ESfift-DN A fr$tr 

vHAmfr<DMmmm\c£z®m&m®-ehz> 0 103] kpcryso-s 

10 2] «W-C#f)*ifc8 ecEl^DNA^ e c EOffiHSftSKl j: 6*J»rj&J6B"OfcS. 



im2] 




sphx fstx 
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tei)Jnt.ci 5 

c 12R 1;J3) ** m ^ 

ci2 R , :J3) **m*m 



